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February 2, 1255
3637

50X1

‘ﬁ;aﬁ}iﬂg‘tan 13, 2}0 co

Atientiont S0X1

Dear 3irs

Ret Additional Work, Contract 50X1

Tranaitied herewith is our proposal for an adcitional %ask on
contraot|  |per oral recuesi of Thn mseope of S0X1

vork has boen reviewed during recont conterencas between your repro-
ssutatives end ocur engineers, and Attachment I te this ls tier propoeal
sote forth our tecimical propomal for such work.

¥e are also cnelosing our Price Analysis in Attachment II. The
rates set out by motas (3, (2), (3), and (4} are based upon the twelve
month averages according to our financial statemeants for the calendar
ysar 195L. fThe monthly rates are as follows:

Junior Lnginser, " Genl & Admin.
Aswb., ete. (D) Overhead (3) Expease (i)

50X1

Jur proposal la sased on the salary ranzes encloscd.

. CONFIDENTIAL
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50X1
Feornary 2, 1955 S0X1
-r- 3637
we would like to suy est thal relmbursement for travel expeuses be
on the basis of actual cost for transportation, or %.07 per mile whea
travel is by privately cwned conveyancs, and §17.00 per alem for sub-
sistenca. HSuchh 18 the arrangement on our most regent contract with youj
namehj ‘ 50X1
with Task V of contract rapidly nearing completion, it appears S0X1
tnat time is very important. +We would be pleased to be salled upon o
analest you in sy way in vour appraisal of inia proposale.
Yory truly yours,
50X1
J¥K/vtd S0X1
Lnclss

1) Att I, Teech Prop, 3 pg, (aupl)

2l Aty II, Price Analysis, 1 pg 1
3)) Job Class anc Salary Kanges (du?/ 3‘/55 (gl )
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50X1

Attaciment
to February 2, 1955 S0X1

50X1

proposes to develop, design and evaluate
& system for radlo locaticn following in general tie system as proposed ian the-
attachuent hereto. The proposed plun of attack iz dlscuaged below:

PROLLFN

To evatuatc & |wroposcd gystern for radic locatiocs. i1.is task will be
concluded with the submissicn of # finel report, setting forth the {incings
of the Contractor. 7The principle of this gyster is the cetermivation of tae
bearing of a racilo staticn hy the simnltancous recsptlon of signals from
this etation ot three contrclled sites. Beariiugs will bo ueterminsd b the
simultaneous recordine of a sipnal et the trree sites, and by measurlin, tie
time difterence of reception of ths same si;nel element at the three positions.

SPLCIAL COMDITI NS

Fhaose 1
1. \:|11’! conjunction with the properly dssignated Technical S0X1

Reprosentative of the Contracting Agency, proposes to plen, lay out and dewign

an initial aeystem in deteil, insluding the proparstion of & conplste bill of
materials. Such sguipments as may require changes or medifications will ue

listed, Such enuijonte ashay heve 40 ho developed, desicned and coagtructed
will be listed. It is clearly understood that the worg as outlined under this
paragraph will reauire an sppreeiarls acount of anpineering design. wWe will

submit, not later ilhan the fifth of sagh montil, a progress repert suwmarizing

the vork dons during the srecedin: wonth,

7« A cost estimate 2f 311 the materials 1istod on the oill of
naterials widch will be completed unzer Paragraph 1. will e prepared and upon
approval by the Govermment of this list of equipment, ths raguired equipment
will be purchased, modified, or cailt. .

Phase ©

equipmant will be assembled and tested at our field station 50X1
While in the Contractor's plaact, all nccessary deley meaaurew

ments will be nade on the equipment prior to its instalintion. . "Closed clrcuit”

test of gll equipment functioniug as a thres-station aystam will be performed.

Uperating procedures and an overall chsek of the sy stem are to be obtalued from

this specifiec test.

4
i

»
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50X1
httactment I page 2
February 2, 19%5 S0X1
Phase 2 (con't)
R will assums responsibility for inatalliu; the equipnent to o0x1
insure tnet 1% ie ia correct operating condition end thiat all three sites are
operatiug lcentically. Tuls is g prime requisite of the evaluation proceedinga,
These three sites are located iu iie »ashingio: ares, the Contractor's plant,
and ir the vicinity of‘ respectively . 50X1
2. On zompleticn of tho instsllation phase of 4iin gvaluatio:, s
Esdl}. oper:ic thc\ \sjts in tuls test ssteup. Lovermsnt 50X1
peraounel wiIll cperers Lhc eqeipment a% the Luwo remainioy slles.
o will ke verponsille Tor spoclial maintenance. of the gy IleM. oOX1
K. will provige coasilting services throughout the duration

of this evaluatlen siace it le anticipaled thuat changes andfor modifications
of the equipment or the methed of epiration of tac gystem may be found desirable.

bs Close cocperation w.th tae Teelmical Representative uill be
mainteined during this work. Honthly progross reports will te prepsred as
previously meantiocncd.

PR ] """ 'y
B R

e
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50X1

Attachment I page 3
February ok, 1955 50X1

PROPOSED 3¥3T71 boR BRabIu LOCATI

GENERAL

The proposed gystem for radic loeation conglats of three parts. The first
part is a method of receiving tue signal that is vo oe locstsd., Tunde would
conslst of rormal antennas and radio receivers, etc. fThe received sijnal will
be displayed cn one half of a douole Leam oscilloscupe. The second part of the
s,ystem 15 the method for alertin, the out stations so tust phey will Le opere
ating against the ssme target at the same time. Tais system can consist of a
radio circuit, a land line, or the public mail, whichever is more suitable to
tioe problem at hend. 7he tnird part of the system is the tining eireuit. IV
is the function of this oircuit 1o provide a comion, corparable marker interval
syston for comparison and timing purposes. By utilizing tils portion of the
systes it ia possible to deterrine the tiae difference ol arrival of the radlo
alynal at ine various staticns of the locator systenm.

TDLING SiiT8

The proposed gystem operatea in the followiny mamner. 1ne reforonce signal
is generated vy 8 irequency stendard such s the Jeneral Radie frequency stacd-
ard cowprising two wirlis, types 11054 and 11004P. This s*aadard and the
associated eauipment ig located at the control statlon. The output of the {re-
quency standard is passed through & wave shaping eireuit operated by a manual
gate in order to present the timing signal on demand, The wave shaping circuit
renders tne standard fregquency shorter in rise time so that greater timing
gcctraay 1s achieved, The wave shaping circult, thus, would limit, clip and
differentiate the sine wave siznal from the frequsncy standard, delivering a
saries of rather sharp pulses. Thess pulses would then ve passec 1o a vacuum
tube keyer whilch would key a C. W. radio transuitter. The wave shapor and
the vacuum tube keyer ecuipment would normally be axpecicd o Le consiructed
by the sontractor, and the tranamitter siould be pusrcuased. A transmitter
having a reserve power of about 500 te 1000 watts peak power abould Le
adequate for the purpose, altunugh 1t may be practisal to operate ins gjstem
with considsra:ly less power most of the time.

Hranching off from the wave shaper eircuit shead of the keyer unit is a
circuit leading to & counter cnrono. raph, specifically to the ™OH" comtrol of
this countor. Depending upon tae reaction of the counter ehxonogzraph te the
regeption of suscessive “0d* pulses, o.ce it has initiated action, it may oe
necessary to devise circuitry o eliminate all but the firat pulee of the
tining wave train from ihe output to tne counter chrenogrsph. If this is
found to be pncessary, the propertiee of fired gas tubes, apecially their
low input impedance, should be helpful. Of course, the DC plate supply will
furnish a manusl resst festure desirable. This could be combined with tis
actuating rate for releasing the timing sipgnal.

R “w

[ R H
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Attachment I L

page
February 24, 1955

TIMING SYEM (con't)

Of eourse, locsl circultry must be provided at the eonirol station to
impress the timing wave train upon one beam of a dnal beam cathode ray
oscilloyruph.

The actuatiag cortrol for the timing gate should operate in the release
position after actuation., The actuate position of the control oan then be
used for performin~ twe functisnsy (1) turning on the motors of the scope
cameras, and (?) resetting the lockout on the local counier shronograph "ON®
circuit successive pulse ellminator. This, then, would set up the squipment
to reosive tie actuate signal,

At the "OUL® atation vhie timing sgnal is delivercd to toe dusl bews
oscilioscope the smie 28 at the control station. The tiwiny signal ig also
delivered io a suscesaive pulse eliminstor oircuil, with a manusl reset, tience
to & keyer tube $o a tranmitier similar to the one iransmitting the timing
signal. This transsitter could undoubtedly be susller in tapacllyy ihan the
one at tho ooatrol siaticon recmuse of the smaller duty cycle. This single
pulae tnat is transmiited back is tie coatrol station 18 oseo vo furn off the
eounter chronorraphs Ths function of the suseessive pulse lockout eirenis
8t tne out station i3 to keep i.c oui statlou ofi wue 4ir &5 weh a8 possible.
In tuis manner they do not tranwilt & traln of pulses, onl, # single pulse
at randon intervals. The rmanne!l rosel alao provides azother function of the
system. It can indicate to tis control atetion operator Lix fact that the
out statiun operater, Lor soue reason or other, 1s nct acle to cooperate in
thie particulzr operatioa. This i3 Indicuted &t the conrtrol station by fatlure
of the chronograph to shut off., %uis 18 a fall safe feaiwre oi the oy:tem,
since, in any svend, no daforcailod ¢an e extracted from tk: system 1f one
of the counter chwounogrepha fails to indicate.

A dut CULE LWL

&5 1® anticipated toal i cwdla regoraing ay cben Jor waio radiv locator
wouald se the Dument lype UL Smaora on LJumont audal e Seopss.  Various siumple
8ystens can De utilized L wan un Lis camera's notor, sueh &3 & resonant reed
relay at tie out station anc a tone psierator at the contrel 3tation. The
caneras st be srovided vith s tiner which will =ilow tie: to ran for a
definite intarval oi time an: then saub oli,

e
e e B
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50X1
Attt b X . oage ¢
Fabruary 2L, 1955 50X1

UNOETRRM 2D uE31CN FAGTORS

Certaln foctors are hest detarmined durdng the course of this ¢wvaluation,
or in the iniiial seteup when the complete equipment becomeas avallasble., One
of the chlefl of thess factors 15 the fregueney of the timing signel te be

- tranmmitied. Another olosely related factor is the speed and length of film
run out durdn: any one iadividual siets. The value ard varlablliiy of the
delays wnlsii the timing signal will encounter in the squipment iteelf le
unlawwn and must be determiuoad priosr %o sttempted operation. The power ac-
tually required for the trensmitters must be determinad.

CUTLINE
l. Receiving the "ignal
a) normal antennas ani receivers

b) received siznal displayed on 1/2 dual weam oscilloscope

II. Nethsd of Alarting the Outestations

e) radio ciecuit, land llnca, putlle mail

ITY., Timinge Circuit

8) provide & comon, compacabls arier incerval s stem for coupsrison
and Limity purpooes

b) by wtilizing this portion of *he syslam, it is possiocls to deterrine
tha time ddflereuce of zrrival of the radio ¢lgwl at verious
statio.is of the & vton.
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50X1

A nt I o
page &
February 24, 1995 50X1

TLMLNG WSThM

Magter - Control Station

l. Refererce si;mal is generated by & ¢, 2. 'rejuency steaundiard.
Ze Qutpub frequeney passtd tnoush a wave shaping oirculs.
a) shortens rise tirm so that groater Ulming accuracy is achieved.
» b) Mimits, clips, olffercntiates the siac-veve -- gives a series
of rather abare julses.

3¢ Wwava shapin- clireoit oprrated by manial cate.

2) ouher eoot-Ct8 on Lal3 rate switsh c¢nn ve woed To tirm oo BLOPE
carrra mohory end resst 0L enrirols eccssary to stert oueration.
.

Le Palsee 10 g veruum tope Fever o wey 3 O radlo wresnetitles.

Se Dutput of w.we shaper throc b lig cEWE 218D cDen Lo eourier clironoe
graph = to "% chael.

a) may be uscessavy Lo usviec elrcuwitr; so elinlimos all wub first
pul s,
b) waiaal reset of anronsTapi mar r¢ coupled v iin manual gsie of F3:

6. bShaped wave throuwh the gile == goon Lo one heam of une oscillicseope.

*Out" Stations

1. Timing signal from wicrowave raceiver is fed t0 one bHeam of dusl beam
oseilloscope.

a) timing signal elso fed Lo suseessive pulse elininctor cireult,
with nanual reset, and then to keyer tune of transmitter.

b} clngle pulse transmitted back to tho control stetion is used %o
turn off the chroncgraph. iIf for some reasan an "out' statien
cannct cocperals in a bearing, he transuits no pulse back to
Baontrel”. )

7.  Gryora control

) A system of tarning on camera is sugyested - a tone gunsrator at
gonirel station when turoed on closes a viicrating recd velay at
esch location. 1+ is suggested thet camers ve set to run a pree
deternined time ad thon shut off.

Undsiermined Tactora

1. Frequency of the t-i.ming; signal to ba transmidted.

2. Gpeed and length of film used per shot.

3. YWlue and variability of ihe dclly ;ghﬁpn timing signal will encounter.
Ty .
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g -)HFNM_ Povruary 2 1555 SOX1

1_‘
S | —— —
tyener 21 Radio { Countrer Chronograph Counter Chronograph
. - Station A) ¥ - (Station C)
Frcque'n( y Standard Start Stop - Start Stop
e h 4 4 ®
4
A
P TSt B B
; AP : 5»’ . {buuceSSw&-Pf_zlue} t  § Dual Bcam Oscili0o8¢ope
i o ! ‘
UDierentiang i Elim.nator
M oaital Gate
1 i - Beam %1 Beam #2
w | M : i ]nput Tv.out v
. o \ N © .
S 4 | Vacuum Tube. X
$ " ' Keyer
i Transmitter’ ‘Recciver Rereiver
} to ~ from from .
1 t Out S ations "Out'' Station A "OUt” Station C
y M
Sotted citeuit may or ey ' . , :
S n6l be necessary Rec-iver Tuned to
B .
: Station to be Li.¢ «
L4
o ’ : ) ' :
’
Cont rol Station (B) Equipments

I -IBHBIZ—
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ad February 2, 1955 90X1

.

Receiver ' Recoiver Tuned to
from
Controi Station B!
X

')

! Siation Y e Located

’

r

successrve Pulge

|

- L ]
El'ninator I

]
| NN N ~ o )
i ; WO S e
. 4 :

Vacuurs Thbe . Dual Beam Oscilio~ opue
Ke - )

l | N

T

L ]

Tran-matter to ‘ . Dbe noal B4
I B v Ingne siput
]

Qat stations A and C are dent.cal except v the frequency which

1:¢d to transmit back 1o B.

Owallo-record cameras are used at all the stations to record

data on moving fuin.

Out Station A und C Equipments

{1} C—
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